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WIRELESS COMMUNICATION APPARATUS AND SUBCARRIER 

ALLOCATION METHOD 

Technical Field 

The present invention relates to a wireless 
communication apparatus and subcarrier allocation method, 
and particularly to a wireless communication apparatus 
and subcarrier allocation method where data is allocated 
to a plurality of subcarriers using, for example, OFDM. 

Background Art 

In the related art, multi-carrier transmission such 
as OFDM and MC-CDMA etc. has been examined as a beyond 
3G system taken as a system fulfilling high-speed packet 
transmission requirements. It is possible to improve 
frequency utilization efficiency in multi-carrier 
transmission by carrying out adaptive modulation and 
scheduling every subcarrier and by allocating data 
transmitted to each mobile station to subcarriers of 
superior reception quality within the communication band 
width using frequency scheduling. At base station 
apparatus, in order to carry out frequency scheduling, 
by allocating data to be transmitted to each mobile station 
to subcarriers of superior reception quality, the mobile 
station notifies the base station apparatus of a CQI 
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(Channel Quality Indicator) constituting individual 
channel quality information for every subcarrier for all 
subcarriers . The base station apparatus then determines 
the subcarrier, modulation scheme and coding rate to be 
5 used at each mobile station in accordance with a 
predetermined scheduling algorithm taking into 
consideration the CQI . Technology is disclosed, for 
example, in Japanese Patent Laid-open Publication No. 
2002-252619 where frequency scheduling is carried out 

10 using all of the subcarrier CQI 1 s from all of the users 
in the event that a base station transmits to a plurality 
of mobile stations at the same time. 

Specifically, based on the CQI, the base station 
apparatus allocates a large number of subcarriers to each 

15 user in an appropriate manner (frequency division 
multiplexing) and selects an MCS (Modulation and Coding 
Scheme) for each subcarrier. Namely, based on channel 
quality, the base station apparatus satisfies the desired 
communication quality (for example, lowest transmission 

20 rate, lowest error rate) for each user, allocates 
subcarriers so as to achieve the maximum frequency 
utilization efficiency, and selects high-speed MCS for 
each subcarrier. This enables the implementation of a 
high throughput for a large number of users. 

25 An MCS selection table decided in advance is used 

in the selection of MCS. The MCS selection table shows 
the correspondence between reception quality such as CIR 
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(Carrier to Interference Ratio) etc. and error rates such 
as PER (Packet Error rate) or BER (Bit Error Rate) etc. 
for every MCS . During MCS selection, an MCS capable of 
satisfying the desired error rate is selected based on 
5 the measured reception quality. 

FIG.l is a view showing the relationship between 
frequency and time in the case of allocating each item 
of data to a sub carrier block at the base station apparatus. 
From FIG.l, the base station apparatus allocates all data 

10 to subcarrier blocks #10 to #14 using scheduling. 

However, in the case of carrying out scheduling and 
adaptive modulation for every subcarrier block, it is 
necessary for communication terminal apparatus to report 
the CQI of every subcarrier to the base station apparatus . 

15 This means that the amount of control information sent 
from communication terminal apparatus to the base station 
apparatus is enormous and the transmission rate therefore 
falls. Further, it is also necessary for communication 
terminal apparatus to carry out processing to measure 

20 reception quality. and generate the CQI , and for the base 
station apparatus to carry out processing for scheduling 
and adaptive modulation and suchlike for every subcarrier 
using the received CQI 1 s . This means that the amount of 
signal processing occurring at the base station apparatus 

25 and communication terminal apparatus is extremely large, 
which makes it difficult to achieve lower power 
consumption and high signal processing speed. 
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Disclosure of Invention 

It is therefore the object of the present invention 
to provide wireless communication apparatus and a 
5 subcarrier allocation method capable of improving 
transmission efficiency, achieving low power consumption, 
and achieving high-speed signal processing by selecting 
data for scheduling according to data type. 

According to an aspect of the present invention, 

10 wireless communication apparatus is comprised of a 
subcarrier allocation section allocating first data 
satisfying predetermined conditions to subcarriers 
selected by scheduling based on reception quality 
information indicating reception quality of each 

15 communicating party and required transmission rate 
information indicating required transmission rate of each 
communicating party and allocating second data different 
to the first data to preassigned subcarriers, and a 
transmission section transmitting the first data and the 

20 second data allocated to subcarriers by the subcarrier 
allocation section. 

According to a further aspect of the present 
invention, a base station apparatus is provided with the 
wireless communication apparatus of the present 

25 invention . 

According to a still further aspect of the present 
invention, a subcarrier allocation method comprises the 
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steps of allocating first data satisfying predetermined 
conditions to subcarriers selected by scheduling based 
on reception quality information indicating reception 
quality of each communicating party and required 
5 transmission rate information indicating required 
transmission rate of each communicating party, and 
allocating second data different to the first data to 
preassigned subcarriers. 

10 Brief Description of .the Drawings 

FIG.l is a view showing allocation of data to 
subcarriers of the related art. 

FIG. 2 is a block view showing a configuration for 
a wireless communication apparatus of a first embodiment 
15 of the present invention. 

FIG. 3 is a block view showing a configuration for 
a communication terminal apparatus of the first 
embodiment of the present invention. 

FIG. 4 is a view showing allocation of data to 
20 subcarriers of the first embodiment of the present 
invention . 

FIG. 5 is a further view showing allocation of data 
to subcarriers of the first embodiment of the present 
invention . 

25 FIG.6A is another view showing allocation of data 

to subcarriers of the first embodiment of the present 
invention . 
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FIG.6B is a view showing allocation of data to 
subcarriers of the first embodiment of the present 
invention . 

FIG.7A is a further view showing allocation of data 
5 to subcarriers of the first embodiment of the present 
invention . 

FIG.7B is another view showing allocation of data 
to subcarriers of the first embodiment of the present 
invention . 

10 FIG. 8 is a block view showing a configuration for 

a wireless communication apparatus of a second embodiment 
of the present invention. 

FIG. 9 is a flowchart showing operation of the 
wireless communication apparatus of the second embodiment 
15 of the present invention. 

FIG. 10 is a block view showing a configuration for 
a wireless communication apparatus of a third embodiment 
of the present invention. 

FIG. 11 is a flowchart showing operation of the 
20 wireless communication apparatus of the third embodiment 
of the present invention. 

FIG. 12 is a block view showing a configuration for 
a wireless communication apparatus of a fourth embodiment 
of the present invention. 
25 FIG. 13 is a flowchart showing operation of the 

wireless communication apparatus of the fourth embodiment 
of the present invention. 



6 



2F04149-PCT 

FIG. 14 is a further flowchart showing operation of 
the wireless communication apparatus of the fourth 
embodiment of the present invention. 

FIG. 15 is a block view showing a configuration for 
5 a wireless communication apparatus of a fifth embodiment 
of the present invention. 

FIG. 16 is view showing allocation of data to 
subcarriers of the fifth embodiment of the present 
invention . 

10 FIG. 17 is another view showing allocation of data 

to subcarriers of the fifth embodiment of the present 
invention . 

FIG. 18 is a block view showing a configuration for 
a wireless communication apparatus of a sixth embodiment 
15 of the present invention. 

FIG. 19 is a block view showing a configuration for 
a wireless communication apparatus of a seventh 
embodiment of the present invention. 

FIG. 20 is a further flowchart showing operation of 
20 the wireless communication apparatus of the seventh 
embodiment of the present invention. 

Best Mode for Carrying Out the Invention 

The following is a detailed description with 
25 reference to the drawings of preferred embodiments of 
the present invention. 
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(First Embodiment ) 

FIG. 2 is a block diagram showing a configuration 
for a wireless communication apparatus 100 of a first 
embodiment of the present invention. 
5 Transmissiondataprocessingsections 12 0-1 to 12 0- n 

are each comprised of control information extraction 
section 105, demodulating section 106, decoding section 
107, coding sect ion 1 0 9 , coding sect ion 1 1 0 , transmission 
HARQ (Hybrid Automatic Repeat Request) section 111, 

10 transmission HARQ section 112, modulating section 113 
and modulating section 114. Transmission data 

processing sections 120-1 to 120-n are provided for the 
number of users and each of transmission data processing 
sections 120-1 to 120-n carries out processing on 

15 transmission data transmitted to one user. 

A reception radio processing section 102 down 
converts a signal received at an antenna 101 from a radio 
frequency to a baseband frequency to output to a guard 
interval (hereinafter referred to as "GI") removing 

20 section 103. 

The GI removing section 103 removes a GI from a 
received signal inputted from reception radio processing 
section 102 to output to a fast Fourier transform 
(hereinafter referred to as " FFT ) section 104. 

25 After a received signal inputted by GI removing 

section 103 is converted from serial data format to 
parallel data format, FFT section 104 carries out FFT 
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processing and outputs the result to each control 
information extraction section 105 as a received signal 
for each user. 

Control information extraction section 105 then 
5 extracts control information from the received signal 
inputted by F FT section 104 to output to demodulating 
section 10 6. 

Demodulating section 106 subjects control 
information inputted by control information extraction 
10 section 105 to demodulation to output to a decoding section 
107 . 

Decoding section 107 decodes the received signal 
inputted by demodulating section 106 and outputs CQI 1 s 
for each subcarrier contained in the received data after 

15 demodulation to control section 108. Further, decoding 
section 107 decodes a received signal inputted by 
demodulating section 106, outputs a NACK signal or ACK 
signal for transmission data sequence 1 contained in the 
received data after decoding to transmission HARQ section 

20 111 and outputs a NACK signal or ACK signal for transmission 
data sequence 2 contained in the received data after 
decoding to transmission HARQ section 112. 

Control section 108 constituting subcarrier and MCS 
allocation means knows the number of useable subcarriers 

25 and the transmission rate required by each communication 
terminal apparatus and therefore, in accordance with the 
CQI ' s constituting reception quality information for the 
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communication terminal apparatus of each user inputted 
by decoding section 107, selects subcarriers to which 
transmission data sequence 1 is allocated using frequency 
scheduling and selects preassigned subcarriers to which 
5 transmission data sequence 2 is allocated without 
carrying out frequency scheduling in such a manner that 
transmission rate required for each communication 
terminal apparatus is satisfied. Here, subcarriers 
transmission data sequence 1 is allocated to are localized 

10 subcarriers around a specific frequency within the 
communication frequency band width and subcarriers 
transmission data sequence 2 is allocated to are a 
plurality of subcarriers distributed over the whole of 
the communication frequency band width. Further, data 

15 for transmission data sequence 1 is, for example, 
dedicated data transmitted individually to the 
communication terminal apparatus of each user, and data 
for transmission data sequence 2 is, for example, common 
data (for example, broadcast data or multicast data) 

20 transmitted in common to the communication terminal 
apparatus for the plurality of users. Transmission data 
sequence 1 is not limited to dedicated data, and it is 
possible to use arbitrary data, from which effects of 
frequency scheduling and adaptive modulation can be 

25 obtained, such as high-speed data demanded of high-speed 
transfer or data transmitted to communication terminals 
during low speed movement and suchlike . The transmission 
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data sequence 2 is also not limited to common data and 
arbitrary data such as data requiring continuous 
transmission at the same transmission rate such as data 
for which the required transmission speed is low or data 
5 transmitted to communication terminal apparatus during 
high-speed movement, or data for which effects of 
frequency scheduling are low and bit error rate can be 
improved using frequency diversity effects may be used. 

Further, control section 108 appropriately selects 

10 MCS 1 s for the M-ary number and coding rates etc. using 
CQI 1 s of the communication terminal apparatus of each 
user inputted by the decoding section 107 for the 
transmission data sequence 1 subjected to frequency 
scheduling. Namely, control section 108 holds a table 

15 storing MCS selection information correlating CQI and 
modulation schemes, and CQI and coding rate, and selects 
the modulation scheme and coding rate every subcarrier 
by referring to MCS selection information using CQI for 
every subcarrier sent from communication terminal 

20 apparatus of each user. Regarding the transmission data 
sequence 1, control section 108 outputs coding rate 
information selected for each subcarrier to which the 
transmission data sequence 1 is allocated to the coding 
section 109 and outputs modulation scheme information 

25 selected for each subcarrier to which the transmission 
data sequence 1 is allocated to modulating section 113. 

Further, in the event that CQI 1 s are not reported 
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on by the communication terminal apparatus every 
subcarrier for the transmission data sequence 2 not 
subjected to frequency scheduling, control section 108 
uses a predetermined coding rate and a predetermined 
5 modulation scheme using the required transmission rate 
etc. Control section 108 outputs coding rate information 
constituting the predetermined coding rate to coding 
section 110 and modulation scheme information 
constituting the predetermined modulation scheme to 

10 modulating section 114. On the other hand, in the event 
that one item of CQI indicating an average reception 
quality of all subcarriers in a communication frequency 
band is inputted, control section 108 refers to the MCS 
selection information from the inputted CQI and selects 

15 an coding rate and modula t ion scheme, outputs the selected 
coding rate information to coding section 110 and outputs 
the selected modulation scheme information to modulating 
section 114 . 

Further, control section 108 outputs information 
20 for subcarriers the transmission data sequence 1 is 
allocated to by frequency scheduling to the channel 
allocation section 115 and allocates preassigned 
subcarriers for the transmission data sequence 2 that 
is not subjected to frequency scheduling and outputs 
25 subcarrier information to channel allocation section 116. 
Here, required transmission rate is, for example, 
information for the proportion of the amount of data per 
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unit time required by a communication terminal apparatus 
of one user with respect to the amount of data per unit 
time required by all communication terminal apparatus. 
The method of allocating transmission data sequence 1 
and transmission data sequence 2 to subcarriers is 
described in the following. 

Coding section 109 codes inputted transmission data 
sequence 1 (first data) and outputs this to transmission 
HARQ section 111 based on coding rate information inputted 
by control section 108. 

Coding section 110 codes inputted transmission data 
sequence 2 (second data) and outputs this to transmission 
HARQ section 112 based on coding rate information inputted 
by control section 108. 

Transmission HARQ section 111 outputs transmission 
data sequence 1 inputted by coding section 109 to 
modulating section 113 and temporarily holds transmission 
data sequence 1 outputted to modulating section 113. In 
the event that an NACK signal is inputted by decoding 
section 107, transmission HARQ section 111 outputs 
temporarily stored transmission data sequence 1 for which 
output is complete to modulating section 113 again due 
to a retransmission request by a communication terminal 
apparatus. On the other hand, in the event that an ACK 
signal is inputted by decoding section 107, transmission 
HARQ section 111 outputs new transmission data to 
modulating section 113. 
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Transmission HARQ section 112 outputs transmission 
data sequence 2 inputted by coding section 110 to 
modulating section 114 and temporarily holds transmission 
data sequence 1 outputted to modulating section 114. In 
5 the event that an NACK signal is inputted by decoding 
section 107, transmission HARQ section 112 outputs 
temporarily stored transmission data sequence 2 for which 
output is complete to modulating section 114 again due 
to a retransmission request by a communication terminal 

10 apparatus . On the other hand, in the event that an ACK 
signal is inputted by decoding section 107, transmission 
HARQ section 112 outputs new transmission data to 
modulating section 114. 

Modulating section 113 modulates transmission data 

15 sequence 1 inputted by transmission HARQ section 111. based 
on modulation scheme information inputted by control 
section 108 and outputs this to channel allocation section 

115 . 

Modulating section 114 modulates transmission data 
20 sequence 2 inputted by transmission HARQ section 112 based 
on modulation scheme information inputted by control 
section 108 and outputs this to channel allocation section 

116 . 

Channel allocation section 115 allocates 
25 transmission data sequence 1 inputted by modulating 
section 113 to subcarriers based on subcarrier 
information inputted by control section 108 and outputs 
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this to Inverse Fast Fourier Transform (hereinafter 
abbreviated to " I FFT " ) section 117. 

Channel allocation section 116 allocates 
transmission data sequence 2 inputted by modulating 
5 section 114 to subcarriers based on subcarrier 
information inputted by control section 108 and outputs 
this to I FFT section 117. 

IF FT section 117 subjects transmission data sequence 
1 inputted by channel allocation section 115 and 
10 transmission data sequence 2 inputted by channel 
allocation section 116 to inverse fast Fourier 
transformation, and outputs this to GI insertion section 
118 . 

GI insertion section 118 inserts GI ' s into 
15 transmission data sequence 1 and transmission data 
sequence 2 inputted by I FFT section 117 and outputs this 
to transmission wireless processing section 119. 

Transmission wireless processing section 119 
upconverts etc. transmission data sequence 1 and 
20 transmission data sequence 2 inputted from GI insertion 
section 118 from a baseband frequency to a radio frequency 
for transmission from antenna 101. Wireless 
communication apparatus 100 transmits control 
information to communication terminal apparatus by coding 
25 control data using an coding section (not shown) and 
modulating control information using a modulating section 
(not shown). Here, control information is constituted 
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of modulation scheme information, coding rate information, 
and scheduling information constituted by allocated 
subcarrier information, etc. Further, control 

information can be transmitted prior to continuous data 
5 transmission or may be transmitted as one of the 
transmission data sequence 2 at the same time as data 
t ransmi s s ion . 

Next, a description is given of a configuration for 
communication terminal apparatus 200 using FIG. 3. FIG. 3 
10 is a block diagram showing a configuration for 
communication terminal apparatus 200. 

A reception radio processing section 202 down 
converts a signal received at an antenna 201 from a radio 
frequency to a base band frequency etc., for output to 
15 a GI removal section 203. 

GI removal section 203 removes GI from the received 
signal inputted by reception radio processing section 
202 for output to an FFT section 204. 

After a received signal inputted by GI removing . 
20 section 203 is converted from a serial data format to 
a parallel data format, FFT section 204 despreads each 
item of data converted to parallel data format using a 
despreading code, subjects this to fast Fourier transform, 
and outputs this to demodulating section 2 05 and reception 
25 quality measuring section 206. 

Demodulating section 205 demodulates the received 
signal inputted by FFT section 204 and outputs this to 
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reception HARQ section 207. 

Reception quality measuring section 206 measures 
reception quality using the received signal inputted by 
FFT section 204 and outputs measured reception quality 
5 information to CQI generating section 213. Namely, 
reception quality measuring section 206 obtains a 
measurement value indicating an arbitrary reception 
quality such as CIR (Carrier to Interference Ratio) or 
SIR (Signal to Interference Ratio) etc. and outputs the 

10 obtained measurement value to CQI generating section 213 
as reception quality information. 

If the received signal inputted by demodulating 
section 205 is new data, reception HARQ section 207 saves 
all or part of the received signal and outputs the received 

15 signal to decoding section 208. If the received signal 
is retransmitted data, the saving takes place after 
combining with a received signal saved previously and 
the combined received signal is outputted to decoding 
section 2 0 8. 

20 Decoding section 208 decodes the received signal 

inputted by reception HARQ section 207 and outputs this 
as user data. Further, decoding section 208 performs 
error detection and decoding and outputs this to control 
information determining section 209 and ACK/NACK 

25 generating section 210. The error detection may use CRC 
(Cyclic Redundancy Checks) . This error detection is not 
limited to CRC and arbitrary error detection methods may 

17 
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also be applied. 

Control information determining section 209 
extracts control information from the received signal 
inputted by decoding section 208 and determines whether 
5 or not user data for its own address has been subjected 
to frequency scheduling using the extracted control 
information. In the event that frequency scheduling has 
taken place, control information determining section 209 
controls CQI generating section 213 in order to generate 

10 CQI for each subcarrier. In the event that frequency 
scheduling has not taken place, control information 
determining section 209 controls CQI generating section 
213 so that CQI is not generated, or controls CQI generating 
section 213 in such a manne r that one item of CQI indicating 

15 reception quality averaged for all of the subcarriers 
within the communication frequency band is generated. 
In this case, frequency scheduling not having taken place 
means that preassigned subcarriers have been allocated 
by wireless communication apparatus 100. 

20 ACK/NACK generating section 210 generates a NACK 

signal constituting an error determination signal if 
retransmission is necessary using error detection results 
information inputted by decoding section 208, generates 
an ACK signal constituting an error determination signal 

25 in the event that retransmission is not necessary, and 
outputs the generated NACK signal and ACK signal to an 
coding section 211. 
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Coding section 211 codes a NACK signal or ACK signal 
inputted by ACK/NACK generating section 210 to output 
to modulating section 212. 

Modulating section 212 modulates a NACK signal or 
5 ACK signal inputted by coding section 211 for output to 
multiplexer 216. 

In the event that frequency scheduling has taken 
place, and in the case that CQI generating section 213 
has been controlled so that CQI is generated by control 
10 information determining section 209, CQI generating 
section 213 compares reception quality information 
inputted by reception quality measuring section 206 and 
a plurality of CQI selection threshold values set 
according to reception quality, and selects and generates 
15 CQI for each subcarrier. Namely, CQI generating section 

213 has a reference table saving information for CQI 
selection use to which different CQI ' s are assigned every 
predetermined region for measurement values indicating 
reception quality separated by the plurality of CQI 

20 selection threshold values and selects CQI 1 s by referring 
to information for CQI selection use employing reception 
quality information inputted by a reception quality 
measuring section 206. CQI generating section 213 
generates one CQI for one subcarrier. CQI generating 

25 section 213 outputs the generated CQI 1 s to coding section 

214 . In the event that frequency scheduling has not taken 
place and in the case that CQI generating section 213 
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has been controlled so as to generate CQI indicating 
average reception quality for all of the subcarriers 
within a communication frequency band by control 
information determining section 209, CQI generating 
5 section 213 obtains average reception quality from 
reception quality information for each carrier inputted 
by reception quality measuring section 206 and outputs 
one item of CQI indicating the obtained average reception 
quality to coding section 214. On the other hand, in the 

10 event that frequency scheduling has not taken place, and 
in the case that CQI generating section 213 has been 
controlled so that CQI is not generated by control 
information determining section 209, CQI generating 
section 213 does not generate CQI. 

15 Coding section 214 codes CQI inputted by CQI 

generating section 213 and outputs this to modulating 
section 2 15. 

Modulating section 215 modulates CQI ? s inputted by 
coding section 214 for output to a multiplexer 216. 

20 Multiplexer 216 multiplexes CQI inputted by 

modulating section 215 and NACK signals or ACK signals 
inputted by modulating section 212 and outputs generated 
transmission data to I FFT section 217. In the event that 
CQI is not inputted by modulating section 215, multiplexer 

25 216 outputs just an ACK signal or NACK signal to I FFT 
section 217 . 

IF FT section 2 17 subjects transmission data inputted 

20 
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by multiplexer 216 to inverse fast Fourier transform and 
outputs this to GI insertion section 218. 

GI insertion section 218 inserts GI 1 s into 
transmission data inputted from IFFT section 217 for 
5 output to a transmission radio processing section 219. 

Transmission radio processing section 219 
upconverts etc. transmission data inputted from GI 
insertion section 218 from a baseband frequency to a radio 
frequency for transmission to antenna 201. 

10 A description is given for wireless communication 

apparatus 100 and communication terminal apparatus 200 
where a subcarrier is taken as a unit of allocation but 
it is also possible to adopt subcarrier blocks or resource 
blocks where pluralities of subcarriers are collected 

15 together . 

Next, a description is given using FIG. 4 and FIG. 5 
of a method of allocating subcarriers at wireless 
communication apparatus 100. FIG. 4 is a view showing a 
relationship between frequency and time in the event that 

20 transmission data sequence 1 and transmission data 
sequence 2 are frequency-multiplexed every frame, and 
FIG. 5 is a view showing a relationship between frequency 
and time in the event that transmission data sequence 
1 and transmission data sequence 2 are time-multiplexed 

25 every frame. 

Here, when frequency scheduling and adaptive 
modulation is carried out every subcarrier, the amount 
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of control information is huge, and the amount of signal 
processing taking place at wireless communication 
apparatus 100 and communication terminal apparatus 200 
is enormous . Typically, subcarrier blocks are adopted 
5 where a plurality of consecutive subcarriers where 
correlation of fading fluctuation is high are collected 
together, with frequency scheduling and adaptive 
modulation then taking place in subcarrier block units. 

First, a description is given of the case where 

10 transmission data sequence 1 and transmission data 
sequence 2 are frequency-multiplexed. From FIG. 4, at a 
predetermined communication frequency band, data of 
transmission data sequence 1 transmitted to communication 
terminal apparatus of user 1 is allocated to subcarrier 

15 bl ock #301, data of transmission data sequence 1 to be 
transmitted to communication terminal apparatus of user 
2 is allocated to subcarrier block #305, and data of 
transmission data sequence 1 to be transmitted to 
communication terminal apparatus of user n is allocated 

20 to subcarrier block #306. On the other hand, data for 
transmission data sequence 2 transmitted in common to 
communication terminal apparatuses of a plurality of 
users arbitrarily selected from users 1 to n is allocated 
to time-multiplexed channels #302, #303, #304, and 

25 channel #302, #303, #304 are allocated to subcarriers 
between subcarrier blocks #301, #305, #306. Channel #302, 
#303, #304 are allocated to a plurality of subcarriers 
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distributed over the whole of the communication frequency 
band. As a result, frequency diversity effects are 
obtained for data for transmission data sequence 2. In 
this event, the frequency diversity effect is greater 
5 for a larger number of allocated subcarriers and a greater 
spread of subcarrier frequencies. 

Next, a description is given of the case where 
transmission data sequence 1 and transmission data 
sequence 2 are time-multiplexed. In a first method of 

10 time-multiplexing transmission data sequence 1 and 
transmission data sequence 2, from FIG. 5, in a 
predetermined communication frequency band, data for 
transmission data sequence 1 to be transmitted to 
communication terminal apparatus of user 1 is allocated 

15 to subcarrier block #404, data for transmission data 
sequence 1 to be transmitted to communication terminal 
apparatus of user 2 is allocated to subcarrier block #405, 
and data for t ransmi ssion data sequence 1 to be transmitted 
to communication terminal apparatus of user n is allocated 

20 to subcarrier block #406. On the other hand, data for 
transmission data sequence 2 transmitted in common to 
communication terminal apparatuses of a plurality of 
users arbitrarily selected from users 1 to n is allocated 
to frequency-multiplexed channels #401, #402, #403. 

25 Channels #401, #402, #403 are allocated to a plurality 
of subcarriers distributed over the whole of the 
communication frequency band. As a result, frequency 
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diversity effects are obtained for data for transmission 
data sequence 2. In this event, the frequency diversity 
effect is greater for a larger number of allocated 
subcarriers and a greater spread of subcarrier 
5 frequencies . 

Further, in a second method for time-multiplexing 
transmission data sequence 1 and transmission data 
sequence 2, channel configuration is set in time slot 
units. A time slot for transmitting transmission data 

10 sequence 1 that has been subjected to frequency scheduling 
and a time slot for transmitting transmission data 
sequence 2 that has not been subjected to frequency 
scheduling are decided in advance. The number of time 
slots allocated to the data of transmission data sequence 

15 1 and the number of time slots allocated to data for 
transmission data sequence 2 is then changed according 
to the amount of traffic, properties of the transmission 
data sequence, and propagation path environment. For 
example, when it is demanded to reduce resources allocated 

20 to transmission data sequence 1 and to increase resources 
allocated to transmission data sequence 2 with the channel 
configuration shown in FIG. 4 and FIG. 5, the number of 
bits it is possible to transmit with one channel (for 
example, subcarrier block #301) for respective MCS 1 s is 

25 reduced, and it is necessary to change the amount of data 
transmitted for upper layers such as control stations, 
etc. This means that the influence on other functions 
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is substantial and complex control becomes necessary. 
However, as with the second method, if channel 
configuration is set in advance using time slot units, 
it is possible to simply change the number of time slots. 
5 The number of bits transmitted by one channel therefore 
does not change and it can be ensured that there is no 
influence on other functions with straightforward 
control . 

Next, a description is given of a method for 

10 allocating transmission data sequence 1 and transmission 
data sequence 2 to each subcarrier, and the influence 
of fluctuation in SIR in the event of transmitting each 
of transmission data sequence 1 and transmission data 
sequence 2 allocated to subcarriers using FIG. 6A, FIG. 6B, 

15 FIG.7A and FIG.7B. The methods of allocating 

transmission data sequence 1 and transmission data 
sequence 2 to subcarriers can be considered to be the 
two methods of FIG.6A, B and FIG.7A, B. FIG.6A, B show 
the case of allocating transmission data sequence 1 to 

20 subcarriers using frequency scheduling and allocating 
transmission data sequence 2 only to localized 
subcarriers of a specific frequency. Further, FIG.7A, 
B show the case of allocating transmission data sequence 
1 to subcarriers using frequency scheduling and 

25 allocating transmission data sequence 2 to a plurality 
of subcarriers distributed over the whole of the 
communication frequency band. In FIG.6A, FIG.6B, 

25 
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FIG.7A and FIG.7B, the vertical axis is received SIR, 
with fluctuations occurring in the frequency direction 
due to frequency-selective fading. 

First, a description is given of the case in FIG.6A, 
5 B where transmission data sequence 1 is allocated to 
subcarriers using scheduling and transmission data 
sequence 2 is only allocated to localizedsubcarriers 
around a specific frequency. As shown in FIG.6A, at time 
Tl , data #501 for transmission data sequence 1 is allocated 
10 only to subcarriers for part of the communication 
frequency band by scheduling, and data #502 for 
transmission data sequence 2 is allocated only to 
localized subcarriers around a specific frequency decided 
in advance . 

15 As shown in FIG.6B, at time T2, SIR for a frequency 

of subcarriers the data #502 of transmission data sequence 
2 is allocated to falls down further than at time Tl due 
to fading fluctuation, and data #501 for transmission 
data sequence 1 is allocated to subcarriers of superior 

20 reception quality different from the subcarriers at a 
time Tl using scheduling. On the other hand, data #502 
for transmission data sequence 2 is allocated to 
subcarriers determined in advance. Allocation to the same 
subcarrier therefore remains the case even if SIR drops. 

25 In this way, in the event that data #502 for transmission 
data sequence 2 is allocated only to localized subcarriers 
around a specific frequency, when the SIR drops for a 
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long period of time, the effectiveness of error correction 
coding is also reduced, and the possibility that data 
#502 for transmission data sequence 2 will not be decoded 
without errors at communication terminal apparatus is 
5 high. 

Next, a description is given of the case of FIG.7A, 
B where transmission data sequence 1 is allocated to 
subcarriers using frequency scheduling and transmission 
data sequence 2 is allocated to a plurality of subcarriers 

10 distributed over the whole of the communication frequency 
band. As shown in FIG.7A, at time Tl, data #602 for 
transmission data sequence 1 is allocated only to 
subcarriers for part of the communication frequency band 
by scheduling, and data #601a to #601e of transmission 

15 data sequence 2 is allocated to a plurality of subcarriers 
distributed over the whole of the communication frequency 
band decided in advance. At time Tl, the SIR for the 
frequency of the subcarriers data #601e is allocated to 
drops due to fading fluctuation but the SIR for the 

20 frequency of the subcarriers data #601a to #601d 
constituting the same data is allocated to does not drop. 
The communication terminal apparatus is therefore capable 
of receiving data #601a to #601e for transmission data 
sequence 2 without error using the results of error 

25 correction coding. Further, data #602 for transmission 
data sequence 1 is allocated to subcarriers of frequencies 
for which the SIR does not drop due to scheduling. 
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As shown in FIG.7B, at time T2, in the event that 
the propagation environment changes, the SIR of 
frequencies for subcarriers data #601e and data #601b 
are allocated to drops due to fading fluctuation but the 
5 SIR for frequencies the subcarriers data #601a, #601c, 
#601d constituting the same data are allocated to does 
not drop. Because of this, while signal receiving 
processing is carried out at communication terminal 
apparatus, it is possible to decode data for transmission 

10 data sequence 2 that also includes data for data #601e 
and data #601b without error using the results of error 
correction coding. Further, data #502 of transmission 
data sequence 1 is allocated to subcarriers of frequencies 
for which SIR does not drop different from subcarriers 

15 of frequencies to which allocated at time Tl using 
scheduling . 

According to this first embodiment, transmission 
data sequence 1 is allocated to subcarriers using 
scheduling and transmission data sequence 2 is allocated 

20 to preassigned subcarriers. It is therefore not 
necessary for CQI to be sent from communication terminal 
apparatus transmitting transmission data sequence 2 every 
subcarrier. This means that transmission rate can be 
improved because the amount of control information can 

25 be reduced with respect to the amount of transmission 
data . 

Further, according to this first embodiment, it is 
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not necessary to generate CQI every subcarrier at 
communication terminal apparatus transmitting 
transmission data sequence 2 and it is not necessary to 
perform scheduling and subcarrier allocation for 
5 transmission data sequence 2 at base station apparatus. 
This means it is possible to achieve high-speed signal 
processing at the base station apparatus and the 
communication terminal apparatus. 

Moreover, according to the first embodiment, 

10 frequency diversity effects are obtained by distributing 
a plurality of subcarriers over the whole of the 
communication frequency band and allocating transmission 
data sequence 2. It is therefore possible to improve 
error rate characteristics as a result of fading 

15 fluctuation etc. not exerting any influence and the number 
of retransmissions can be reduced. It is therefore 
possible to improve overall throughput. 

Further, in the event that the number of time slots 
for transmitting transmission data sequence 1 and the 

20 number of time slots for transmitting transmission data 
sequence 2 are changed according to the amount of traffic 
etc. , this canbe achieved simply by increasing or reducing 
the number of time slots for transmitting each item of 
data and processing can therefore be simplified. 

25 

(Second Embodiment ) 

FIG. 8 is a block diagram showing a configuration 
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for wireless communication apparatus 700 of a second 
embodiment of the present invention. 

As shown in FIG . 8 , wireless communication apparatus 
700 of this second embodiment is wireless communication 
5 apparatus 100 of the first embodiment shown in FIG. 2 with 
data amount measuring section 701 and used channel 
determination section 702 added. In FIG. 8, portions with 
the same configuration as for FIG. 2 are given the same 
numerals and are not described. 

10 Transmissiondata processing sections 7 0 3-1 to 703-n 

are each constituted by control information extraction 
section 105, demodulating section 106, decoding section 
107, coding section 109, coding section 110, transmission 
HARQ (Hybrid Automatic Repeat Request) section 111, 

15 transmission HARQ section 112, modulating section 113, 
modulating section 114, data amount measuring section 

701, and used channel determination section 702. 
Transmission data processing sections 703-1 to 703-n are 
provided for just the number of users and each of the 

20 transmission data processing sections 703-1 to 703-n 
carries out processing on transmission data transmitted 
to one user . 

Data amount measuring section 701 measures the 
amount of data for transmission data and outputs 
25 measurement results to used channel determination section 

702. Data amount measuring section 701 measures the 
amount of data before starting data transmission in order 
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to simplify control. Data is then transmitted using the 
same used channel until transmission is complete. Data 
amount measuring section 701 notifies communication 
terminal apparatus of measurement results before starting 
5 transmission. 

Used channel determination section 702 then compares 
measurement results input by data amount measuring 
section 701 and a threshold value and selects a channel 
for use. Namely, if the measurement results are greater 

10 than or equal to the threshold value, used channel 
determination section 702 selects a data channel 
allocated to subcarriers of good reception quality using 
frequency scheduling and outputs this to coding section 
109 as data for transmission data sequence 1. If the 

15 measurement results are less than the threshold value, 
used channel determination section 702 selects a data 
channel allocated to preassigned subcarriers and outputs 
this to coding section 110 as data for transmission data 
sequence 2 . 

20 Next, a description is given of the operation of 

the wireless communication apparatus 700 using FIG. 9. 
FIG. 9 is a flowchart showing the operation of wireless 
communication apparatus 700. 

First, data amount measuring section 701 measures 
25 the amount of data (step ST801). 

Next, used channel determination section 702 
compares the measured amount of data and a thresholdvalue, 
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and determines whether or not the amount of data is greater 
than or equal to the threshold value (step ST802). 

In the event that the amount of data is greater than 
or equal to a threshold value, used channel determination 
5 section 702 determines allocation of data to subcarriers 
of superior reception quality (step ST803). 

On the other hand, in the event that the amount of 
data is less than the threshold value, used channel 
determination section 702 determines allocation of data 
10 to preassigned subcar riers ( fixed allocation) (step 
ST8 04 ) . 

Next, wireless communication apparatus 700 
transmits data allocated to subcarriers (step ST805). 
With the exception of data where the amount of data is 

15 greater than or equal to a threshold value being allocated 
to subcarrier blocks and data where the amount of data 
is less than a threshold value being allocated to 
preassigned subcarriers, the method of allocating data 
to each subcarrier is the same as for FIG. 4 and FIG. 5 

20 and is therefore not described. 

According to the second embodiment of the invention, 
in addition to the effects of the first embodiment, it 
is possible to allocate data for which the amount of data 
is extremely large to subcarriers of superior quality 

25 using frequency scheduling and perform modulation using 
a modulation scheme with a large M-ary number. It is 
therefore possible to transmit large amounts of data at 
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high speed and communication terminal apparatus receiving 
the data can decode the data without error. 

Moreover, according to this second embodiment, data 
for which the amount of data is small is allocated to 
5 a plurality of subcarriers decided in advance over the 
whole of the communication frequency band. It is 
therefore not necessary to transmit CQI from 
communication terminal apparatus every subcarrier and 
the amount of control information can be reduced with 
10 respect to the amount of transmission data. It is therefore 
possible to increase transmission efficiency. Further, 
communication terminal apparatus receiving data are 
capable of decoding data without error using the frequency 
diversity effect. 

15 

(Third Embodiment ) 

FIG. 10 is a block diagram showing a configuration 
for a wireless communication apparatus 900 of a third 
embodiment of the present invention. 

20 As shown in FIG. 10, wireless communication apparatus 

900 of this third embodiment is wireless communication 
apparatus 100 of the first embodiment shown in FIG. 2 with 
pilot signal extraction section 901, movement speed 
estimation section 902 and used channel determination 

25 section 903 added. In FIG. 10, portions with the same 
configuration as for FIG. 2 are given the same numerals 
and are not described. 
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Transmission data processing sections 904-1 to 904-n 
are each comprised of control information extraction 
section 105, demodulating section 106, decoding section 
107, coding section 109, coding section 110, transmission 
5 HARQ (Hybrid Automatic Repeat Request) section 111, 
transmission HARQ section 112, modulating section 113, 
modulating section 114, pilot signal extraction section 
901, movement speed estimation section 902, and used 
channel determination section 903, Transmission data 

10 processing sections 904-1 to 904-n are provided for just 
the number of users and each of the transmission data 
processing sections 904-1 to 904-n carries out processing 
on transmission data transmitted to one user. 

Pilot signal extraction section 901 extracts a pilot 

15 signal from a received signal of communication terminal 
apparatus inputted by FFT section 104 and outputs this 
to movement speed estimation section 902, 

Movement speed estimation section 902 obtains the 
amount of- fading fluctuation of the pilot signal using 

20 the pilot signal inputted by pilot signal extraction 
section 901 and estimates movement speed of communication 
terminal apparatus using the obtained amount of 
fluctuation. Movement speed estimation section 902 then 
outputs movement speed information for communication 

25 terminal apparatus to used channel determination section 
903 as estimation results. 

Used channel determination section 903 then compares 
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movement speed information input by movement speed 
estimation section 902 with a threshold value to select 
a channel for use. Namely, if the estimated speed of 
movement of a communication partner is less than the 
5 threshold value, used channel determination section 903 
selects a data channel allocated to subcarriers of good 
reception quality using frequency scheduling and outputs 
this to coding section 109 as data for transmission data 
sequence 1. If the estimated speed of movement of the 

10 communication partner is greater than or equal to the 
threshold value, used channel determination section 903 
selects a data channel allocated to preassigned 
subcarriers and outputs this to coding section 110 as 
data for transmission data sequence 2. 

15 Next, a description is given of the operation of 

wireless communication apparatus 900 using FIG. 11. 
FIG. 11 is a flowchart showing the operation of wireless 
communication apparatus 900. 

First, pilot signal extraction section 901 extracts 

20 a pilot signal from a received signal and movement speed 
estimation section 902 estimates movement speed of 
communication terminal apparatus from the amount of 
fluctuation of fading of the extracted pilot signal (step 
ST1001) . 

25 Next, used channel determination section 903 

compares the estimated movement speed and a threshold 
value, and determines whether or not the movement speed 
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is less than the threshold value (step ST1002) . 

In the event that the movement speed is less than 
the threshold value, control section 108 determines 
allocation of data to subcarriers of superior reception 
5 quality using frequency scheduling (step ST1003) . The 
reason frequency scheduling is used in the case where 
movement speed is less than the threshold value is that 
the accuracy of CQI during adaptive allocation of 
subcarriers at control section 108 is good in cases where 

10 speed of fading fluctuation due to movement of the 
communication terminal apparatus is sufficiently small 
compared to the period in which CQI reporting is given 
by communication terminal apparatus and frequency 
scheduling is therefore effective. 

15 On the other hand, in the event that the movement 

speed is not less than the threshold value, control section 
108 determines allocation of data to preassigned 
subcarriers (fixed allocation) (step ST1004). The 
reason why frequency scheduling is not used in the case 

20 where movement speed is not less than the threshold value 
(in cases where the movement speed is greater than or 
equal to a threshold value) is that the accuracy of CQI 
during adaptive allocation of subcarriers at control 
section 108 is poor in cases where speed of fading 

25 fluctuation due to movement of the communication terminal 
apparatus is large compared to the period in which CQI 
reporting is given by communication terminal apparatus, 
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and deterioration therefore occurs due to frequency 
scheduling. In this event, more efficient transmission 
is possible by using channels allocated in a fixed manner 
such as obtained with frequency diversity, where CQI is 
5 not necessary every subcarrier . 

Next, wireless communication apparatus 900 
transmits data allocated to subcarriers (step ST1005). 
With the exception of data to be transmitted to 
communication terminal apparatus of a movement speed of 

10 less than a threshold value being allocated to subcarrier 
blocks and data to be transmitted to communication 
terminal apparatus of a movement speed in excess of a 
threshold value being allocated to preassigned 
subcarriers, the method of allocating data to each 

15 subcarrier is the same as for FIG. 4 and FIG. 5 and is 
therefore not described. 

According to the third embodiment of the invention, 
in addition to the effects of the first embodiment, it 
is possible to allocate data to be transmitted to 

20 communication terminal apparatus of a low movement speed 
to subcarriers of superior quality using frequency 
scheduling and perform modulation using a modulation 
scheme with a large M-ary number. It is therefore possible 
to transmit data at high speed in an efficient manner 

25 and communication terminal apparatus receiving the data 
can demodulate the data without error. 

Further, according to the third embodiment, data 
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transmitted to communication terminal apparatus of a high 
movement speed is allocated to a plurality of preassigned 
subcarriers over the whole of the communication frequency 
band. Thus, communication terminal apparatus receiving 
5 the data is capable of demodulating the data without error 
using the frequency diversity effect. 

In the third embodiment, movement speed of 
communication terminal apparatus is estimated and 
compared to a threshold value, but this is by no means 
10 limiting and fading speed in a time direction may be 
estimated and compared to a threshold value. Further, 
it is also possible to report movement speed information 
from communication terminal apparatus. 

15 (Fourth Embodiment) 

FIG. 12 is a block view showing a configuration for 
a wireless communication apparatus 1100 of a fourth 
embodiment of the present invention. 

As shown in FIG. 12, wireless communication apparatus 
20 1100 of this fourth embodiment is wireless communication 
apparatus 100 of the first embodiment shown in FIG. 2 with 
pilot signal extraction section 1101, delay spread 
measurement section 1102 and used channel determination 
section 1103 added. In FIG. 12, portions with the same 
25 configuration as for FIG. 2 are given the same numerals 
and are not described. 

Transmission data processing sections 1104-1 to 
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1104-n are each comprised of control information 
extraction section 105, demodulating section 106, 
decoding section 107, coding section 109, coding section 
110, transmission HARQ ( Hybrid Automat i c Repe at Reque s t ) 
5 section 111, transmission HARQ section 112, modulating 
section 113, modulating section 114, pilot signal 
extraction section 1101, delay spread measurement section 
1102, and used channel determination section 1103. 
Transmission data processing sections 1104-1 to 1104-n 

10 are provided for just the number of users and each of 
the transmission data processing sections 1104-1 to 
1104-n carries out processing on transmission data 
transmitted to one user. 

Pilot signal extraction section 1101 extracts a 

15 pilot signal from a received signal of communication 
terminal apparatus inputted by FFT section 104 and outputs 
this to delay spread measurement section 1102. 

Delay spread measurement section 1102 measures delay 
spread using a pilot signal inputted by pilot signal 

20 extraction section 1101. Delay spread measurement 
section 1102 outputs results of measuring delay spread 
to used channel determination section 1103. 

Used channel determination section 1103 compares 
delay spread given by the results of measuring delay spread 

25 of a propagation path inputted by delay spread measurement 
section 1102 with an upper threshold value, and compares 
delay spread with and a lower threshold value. In the 
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event that delay spread is greater than or equal to the 
lower threshold value and is less than the upper threshold 
value, used channel determination section 1103 outputs 
inputted transmission data to coding section 109 as data 
5 of transmission data sequence 1. In the event that delay 
spread is less than the lower threshold value or is greater 
than or equal to the upper threshold value, used channel 
determination section 1103 outputs inputted transmission 
data to coding section 110 as data of transmission data 

10 sequence 2 . It is also possible for used channel 
determination section 1103 to compare delay spread of 
a propagation path with one threshold value, rather than 
with an upper threshold value and a lower threshold value. 
Namely, used channel determination section 1103 may 

15 compare delay spread given by results of measuring delay 
spread of a propagation path inputted by delay spread 
measurement section 1102 and a threshold value, and may 
output inputted transmission data to coding section 109 
as data for transmission data sequence 1 in the event 

20 that delay spread is greater than or equal to a threshold 
value, and output inputted transmission data to coding 
section 110 as data for transmission data sequence 2 in 
the event that delay spread is less than a threshold value. 

Next, a description is given using FIG. 13 of the 

25 operation of wireless communication apparatus 1100 in 
the case of allocating transmission data to subcarriers 
based on results of comparing delay spread, an upper order 
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threshold value, and a lower order threshold value. 
FIG. 13 is a flowchart showing the operation of wireless 
communication apparatus 1100 . 

First, pilot signal extraction section 1101 extracts 
5 a pilot signal using a reception signal and delay spread 
measurement section 1102 measures delay spread using an 
extracted pilot signal (step ST1201). 

Next, used channel determination section 1103 
compares the measured delay spread wiht a lower threshold 
10 value, then determines whether or not delay spread is 
greater than or equal to a lower threshold value (step 
ST1202 ) . 

In the event that the delay spread is less than the 
lower threshold value, used channel determination section 
15 1103 outputs transmission data to coding section 110, 
and control section 108 determines to allocate data to 
preassigned subcarriers (fixed allocation) (step 
ST1203) . 

On the other hand, in the event that delay spread 
20 is greater than or equal to the lower threshold value 
in step ST1202, used channel determination section 1103 
determines whether or not the delay spread is less than 
the upper threshold value (step ST1204). 

In the event that the delay spread is less than the 
25 upper threshold value, used channel determination section 
1103 outputs the transmission data to coding section 110, 
and control section 108 determines allocation of data 
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to subcarriers of superior reception quality using 
frequency scheduling (step ST1205) . 

In the event that delay spread is not less than the 
upper threshold value in step ST1204, control section 
5 108 determines allocation of data to preassigned 
subcarriers (fixed allocation) (step ST1203) . 

Next, wireless communication apparatus 1100 
transmits data allocated to subcarriers (step ST1206). 

Next, a description is given using FIG. 14 of the 
10 operation of wireless communication apparatus 1100 in 
the case of allocating transmission data to subcarriers 
based on results of comparing delay spread and a threshold 
value. FIG. 14 is a flowchart showing the operation of 
wireless communication apparatus 110,0. 
15 First, pilot signal extraction section 1101 extracts 

a pilot signal using a reception signal and delay spread 
measurement section 1102 measures delay spread using an 
extracted pilot signal (step ST1301). 

Next, used channel determination section 1103 
20 determines whether or not measured delay spread is greater 
than or equal to a threshold value (step ST1302). 

In the event that the delay spread is greater than 
or equal to the threshold value, used channel 
determination section 1103 outputs the transmission data 
25 to coding section 109, and control section 108 determines 
allocation of data to subcarriers of superior reception 
quality using frequency scheduling (step ST1303). 
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On the other hand, in the event that the delay spread 
is not greater than or equal to the threshold value, used 
channel determination section 1103 outputs transmission 
data to coding section 110, and control section 108 
5 determines to allocation of data to preassigned 
subcarriers (fixed allocation) (step ST1304). 

Next, wireless communication apparatus 1100 
transmits data allocated to subcarriers (step ST1305). 

A description is now given of the reason frequency 

10 scheduling is not used in the event that propagation path 
delay spread is less than the threshold value, or in the 
case that propagation path delay spread is less than a 
lower threshold value or greater than or equal to an upper 
threshold value. Regarding a property of a propagation 

15 path, in the event that delay spread is small , fluctuations 
in fading in the frequency direction become smooth, with 
fluctuations becoming more severe for a large delay spread. 
In the event that propagation path delay spread is small 
and fading fluctuation in a frequency direction within 

20 subcarrier blocks for transmission data sequence 1 in 
FIG. 6 and FIG. 7 is small (inthecaseofsmoothfluctuation) , 
from the viewpoint of average reception quality within 
subcarrier blocks, the difference between superior 
subcarrier blocks and inferior subcarrier blocks is 

25 substantial, and the frequency scheduling effect is large. 
On the other hand, when propagation path delay spread 
is too small, there is almost no fading fluctuation in 
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the frequency direction within the whole of the used 
frequency band and the same reception quality is attained 
for all subcarrier blocks, with the frequency scheduling 
effect therefore disappearing. Frequency scheduling is 
5 therefore employed when the propagation path delay spread 
is in the range described above. Further, in the event 
that the propagation path delay spread is large, fading 
fluctuation within the subcarrier blocks of FIG.6A, 
FIG . 6B, FIG.7A and FIG.7B is large, and reception quality 

10 is substantially the same for all subcarrier blocks from 
the viewpoint of average reception quality within 
subcarrier blocks. In this case, there is almost no 
frequency scheduling effect, and transmission efficiency 
falls by giving CQI reporting for every subcarrier. 

15 Similarly, when propagation path delay spread is small, 
there is no frequency scheduling effect because there 
is no difference in the reception quality of the subcarrier 
blocks . 

With the exception of data where the delay spread 
20 is greater than or equal to a threshold value or data 
where delay spread is greater than or equal to a lower 
order threshold value and less than an upper order 
threshold value being allocated to subcarrier blocks and 
data where the delay spread is less than a threshold value 
25 or data where the delay spread is less than a lower order 
threshold value and greater than or equal to an upper 
order threshold value being allocated to subcarriers 
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determined in advance, the method of allocating data to 
each subcarrier is the same as for FIG. 4 and FIG. 5 and 
is therefore not described. 

According to the fourth embodiment, in addition to 
5 the effects of the first embodiment, in the event that 
delay spread is greater than or equal to a threshold value, 
or in the event that delay spread is greater than or equal 
to a lower threshold value and less than an upper threshold 
value, transmission data is allocated to subcarriers of 

10 superior quality using scheduling. Therefore, in the 
event that the difference in reception quality every 
subcarrier block is large in order to smooth out 
fluctuations in fading, and the effects of frequency 
scheduling are therefore large as a result of allocating 

15 transmission data to be transmitted to users using a large 
amount of data being allocated to subcarrier blocks of 
superior reception quality. 

Further, according to the fourth embodiment, in the 
case of using an upper threshold value and a lower threshold 

20 value, scheduling is not carried out in the event that 
delay spread where the difference between reception 
quality of each subcarrier blocks is small is less than 
a lower threshold value.. It is therefore possible to 
make the amount of control information small and increase 

25 transmission efficiency as a result of it not being 
necessary for communication terminal apparatus to 
transmit CQI . 
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(Fifth Embodiment ) 

FIG. 15 is a block diagram showing a configuration 
for a wireless communication apparatus 14 00 of a fifth 
5 embodiment of the present invention. 

As shown in FIG. 15, wireless communication apparatus 
1400 of this fifth embodiment is wireless communication 
apparatus 100 of the first embodiment shown in FIG. 2 with 
channel configuration control section 1401 added. In 

10 FIG. 15, portions with the same configuration as for FIG. 2 
are given the same numerals and are not described. 

Transmission data processing sections 1402-1 to 
1402-n are each comprised of control information 
extraction section 105, demodulating section 106, 

15 decoding section 107, coding section 109, coding section 
110, transmission HARQ (Hybrid Automatic Repeat Request) 
section 111, transmission HARQ section 112, modulating 
section 113 and modulating section 114. Transmission 
data processing sections 1402-1 to 1402-n are provided 

20 for just the number of users and each of the transmission 
data processing sections 1402-1 to 1402-n carries out 
processing on transmission data transmitted to one user. 

Channel configuration control section 14 01 measures 
the amount of data and required transmission speed for 

25 user data transmitted to each communication terminal 
apparatus and calculates a ratio for the number of low 
speed data and the number of high speed data ( stream number 
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ratio) . Channel configuration control section 1401 then 
sets channel configuration in such a manner that a ratio 
of high-speed data channels and low-speed data channels 
is the same as the calculated number ratio and outputs 
5 the channel configuration information to channel 
allocation section 115 and channel allocation section 
116 . 

Channel allocation section 115 allocates 
transmission data sequence 1 constituted by high-speed 

10 data inputted by modulating section 113 to subcarriers 
for output to IFFT section 117 based on channel 
configuration information inputted by channel 
configuration control section 1401 and subcarrier 
information inputted by control section 108. 

15 Channel allocation section 116 allocates 

transmission data sequence 2 constituted by low-speed 
data inputted by modulating section 114 to subcarriers 
for output to IFFT section 117 based on channel 
configuration information inputted by channel 

20 configuration control section 1401 and subcarrier 
information inputted by control section 108. 

Next, a description is given using FIG. 4, FIG. 5, 
FIG. 16 and FIG. 17 of a method of allocating subcarriers 
at wireless communication apparatus 1400. FIG. 16 is a 

25 view showing a relationship between frequency and time 
in the event that transmission data sequence 1 (high-speed 
data) and transmission data sequence 2 (low speed data) 
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are frequency-multiplexed every frame, and FIG. 17 is a 
view showing a relationship between frequency and time 
in the event that transmission data sequence 1 (high-speed 
data) and transmission data sequence 2 (low-speed data) 
are time-multiplexed every frame. 

First, a description is given of the case where 
transmission data sequence 1 and transmission data 
sequence 2 are frequency-multiplexed. FIG. 16 shows the 
case where the proportion of low-speed data in the number 
ratio for low-speed data and high-speed data is larger 
than for FIG. 4, with FIG. 16 showing six low-speed data 
channels to the three low-speed data channels of FIG. 4. 

From FIG. 16 at a predetermined communication 
frequency band width, data of transmission data sequence 
1 transmitted to communication terminal apparatus of user 

1 is allocated to subcarrier block #1501, data of 
transmission data sequence 1 to be transmitted to 
communication terminal apparatus of user 2 is allocated 
to subcarrier block #1508, and data of transmission data 
sequence 1 to be transmitted to communication terminal 
apparatus of user n is allocated to subcarrier block #1509 . 
On the other hand, data for transmission data sequence 

2 transmitted in common to communication terminal 
apparatus of a plurality of users arbitrarily selected 
from users 1 to n is allocated to t ime-mult iplexed channels 
#1502, #1503, #1504, #1505, #1506, #1507, and channels 
#1502, #1503, #1504, #1505, #1506, #1507 are allocated 
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to sub carriers across each subcarrier block #1501, #1508 , 
#1509. Channels #1502 , #1503, #1504 , #1505, #1506, #1507 
are allocated to a plurality of subcarriers distributed 
over the whole of the communication frequency band width. 
5 As a result, frequency diversity effects are obtained 
for data for transmission data sequence 2 . In this event, 
the frequency diversity effect is greater for a larger 
number of allocated subcarriers and a greater spread of 
subcarrier frequencies. 

10 Next, a description is given of the case where 

transmission data sequence 1 and transmission data 
sequence 2 are time-multiplexed. FIG. 17 shows the case 
where the proportion of low-speed data in the number ratio 
for low-speed data and high-speed data is larger than 

15 for FIG. 5, with FIG. 17 showing six low- speed data channels 
to the three low-speed data channels of FIG. 5. From 
FIG. 17 at a predetermined communication frequency band 
width, data of transmission data sequence 1 transmitted 
to communication terminal apparatus of user 1 is allocated 

20 to subcarrier block #1607, data of transmission data 
sequence 1 to be transmitted to communication terminal 
apparatus of user 2 is allocated to subcarrier block 11608, 
and data of transmission data sequence 1 to be transmitted 
to communication terminal apparatus of user n is allocated 

25 to subcarrier block #1609. On the other hand, data for 
transmission data sequence 2 transmitted in common to 
communication terminal apparatus of a plurality of users 
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arbitrarily selected from users 1 to n is allocated to 
frequency-multiplexed channels #1601, #1602, #1603, 
#1604, #1605, #1606. Channe 1 s # 1 6 0 1 , #1602, #1603, #1604, 
#1605, #1606 are allocated to a plurality of subcarriers 
5 distributed over the whole of the communication frequency 
band width. As a result, frequency diversity effects are 
obtained for data for transmission data sequence 2. In 
this event, the frequency diversity effect is greater 
for a larger number of allocated subcarriers and a greater 

10 spread of subcarrier frequencies. 

According to the fifth embodiment, in addition to 
the effects of the first embodiment, the number of 
high-speed data channels and the number of low-speed data 
channels are varied according to various amounts of 

15 traffic. Thus, transmission efficiency can be further 
improved . 

In this fifth embodiment, the number of low-speed 
data channels and the number of high-speed data channels 
is varied according to the amount of low-speed data and 

20 the amount of high-speed data but this is by no means 
limiting, and it is also possible to vary the number of 
channels every data type according to the amount of data 
every data type, or vary the number of channels every 
movement speed according to the amount of data every 

25 movement speed for a predetermined range of communication 
terminal apparatus . 
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(Sixth Embodiment ) 

FIG. 18 is a block diagram showing a configuration 
for a wireless communication apparatus 1700 of a sixth 
embodiment of the present invention. 
5 As shown in FIG. 18, wireless communication apparatus 

1700 of this sixth embodiment is wireless communication 
apparatus 100 of the first embodiment shown in FIG. 2 with 
data amount measuring section 1701, used channel 
determination section 1702, and channel configuration 

10 control section 1703 added. In FIG. 18, portions with the 
same configuration as for FIG. 2 are given the same numeral s 
and are not described. 

Transmission data processing sections 1704-1 to 
1704-n are each constituted by control information 

15 extraction section 105, demodulating section 106, 
decoding section 107, coding section 109, coding section 
110, transmission HARQ (Hybrid Automatic Repeat Request) 
section 111, transmission HARQ section 112, modulating 
section 113, modulating section 114, data amount 

20 measuring section 1701, and used channel determination 
section 1702. Transmission data processing sections 
1704-1 to 1704-n are provided for just the number of users 
and each of the transmission data processing sections 
1704-1 to 1704-n carries out processing on transmission 

25 data for transmission to one user. 

Data amount measuring section 1701 measures the 
amount of data for transmission data and outputs 
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measurement results to used channel determination section 
1702 and channel configuration control section 1703. 
Data amount measuring section 1701 measures the amount 
of data before starting data transmission in order to 
5 simplify control. Data is then transmitted using the same 
channel until transmission is complete. Data amount 
measuring section 1701 notifies communication terminal 
apparatus of measurement results before starting 
transmission . 

10 Used channel determination section 1702 then 

compares measurement results inputted by data amount 
measuring section 1701 and a threshold value and selects 
a channel for use. threshold value, used channel 
determination section 1702 selects a data channel 

15 allocated to subcarriers of good reception quality using 
frequency scheduling and outputs this to coding section 
109 as data for transmission data sequence 1. If the 
measurement results are less than the threshold value, 
used channel determination section 1702 selects a data 

20 channel allocated to preassigned subcarriers and outputs 
this to coding section 110 as data for transmission data 
sequence 2 . 

Channel configuration control section 1703 measures 
the amount of data and required transmission speed for 
25 user data transmitted to each communication terminal 
apparatus and calculates a ratio for the number of low 
speed data and the number of high speed data (stream number 
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ratio) . Channel configuration control section 1703 then 
sets channel configuration in such a manner that a ratio 
of high-speed data channels and low-speed data channels 
is the same as the calculated number ratio and outputs 
5 the channel configuration information to channel 
allocation section 115 and channel allocation section 
116 . 

Channel allocation section 115 allocates 
transmission data sequence 1 constituted by high-speed 

10 data inputted by modulating section 113 to subcarriers 
for output to IFFT section 117 based on channel 
configuration information inputted by channel 
configuration control section 1703 and subcarrier 
information inputted by control section 108. 

15 Channel allocation section 116 allocates 

transmission data sequence 2 constituted by low-speed 
data inputted by modulating section 114 to subcarriers 
to output to IFFT section 117 based on channel 
configuration information inputted by channel 

20 configuration control section 1703 and subcarrier 
information inputted by control section 108. 

In the event that data allocated to subcarriers in 
this manner is frequency-multiplexed, as shown in FIG. 16, 
high-speed data whose amount is greater than or equal 

25 to a threshold value is allocated to channel #1501, #1508 , 
#1509, and low-speed data whose amount is less than a 
threshold value is allocated to channel #1502, #1503, 
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#1504, #1505, #1506, #1507. Further, low-speed data 
whose amount is greater than or equal to the threshold 
value is allocated to channels #1501, #1508, #1509, and 
high-speed data whose amount is less than the threshold 
5 value is allocated to channels #1502 , #1503, #1504, #1505, 
#1506, #1507. This is by no means limit ing, and low-speed 
data whose amount is greater than or equal to the threshold 
value may also be allocated to channels #1502, #1503, 
#1504, #1505, #1506, #1507 and high-speed data whose 

10 amount is less than the threshold value may be allocated 
to channels #1501, #1508, #1509. 

On the other hand, as shown in FIG. 17, in the case 
of time-division multiplexing, high-speed data whose 
amount is greater than or equal to the threshold value 

15 is allocated to channels #1607, #1608, #1609, and 
low-speed data whose amount is less than the threshold 
value is allocated to channels #1601, #1602 , #1603, #1604 , 
#1605, #1606. Further, low-speed data whose amount is 
greater than or equal to the threshold value is allocated 

20 to channels # 1 607 , #1 608, #1609, and high-speed data whose 
amount is less than the threshold value is allocated to 
channels #1601, #1602, #1603, #1604, #1605, #1606. This 
is by no means limiting, and low-speed data whose amount 
is greater than or equal to the threshold value may also 

25 be allocated to channels #1601, #1602, #1603, #1604 , #1605, 
#1606 and high-speed data whose amount is less than the 
threshold value may be allocated to channels #1607, #1608, 
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According to the sixth embodiment, in addition to 
the effects of the first, second and fifth embodiments, 
in the event that the amount of high-speed data is large 
5 but the total amount of high-speed data is smaller than 
that of the low-speed data, it is possible to improve 
transmission efficiency of high-speed data by allocating 
high-speed data to subcarriers of superior reception 
quality, and transmission efficiency of low-speed data 

10 is also improved as a result of increasing the number 
of channels for low-speed data . The overall transmission 
efficiency can therefore be improved for wireless 
communication apparatus by setting an optimum number of 
channels according to the data amount of low-speed data 

15 and high-speed data. 

(Seventh Embodiment ) 

FIG. 19 is a block diagram showing a configuration 
for a wireless communication apparatus 1800 of a seventh 

20 embodiment of the present invention. 

As shown in FIG. 19, wireless communication apparatus 
1800 of this seventh embodiment is wireless communication 
apparatus 100 of the first embodiment shown in FIG. 2 with 
data amount measuring section 1801, new data used channel 

25 determination section 1802 , and retransmission data used 
channel determination section 1803. In FIG. 19, portions 
with the same configuration as for FIG. 2 are given the 
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same numerals and are not described. 

ontrol information extraction section 105, 
demodulating section 106, decoding section 107, coding 
section 109, coding section 110, transmission HARQ 
5 (Hybrid Automatic Repeat Request) section 111, 
transmission HARQ section 112, modulating section 113, 
modulating section 114, data amount measuring section 

1801, and new data used channel determination section 

1802. Transmission data processing sections 1804-1 to 
10 1804-n are provided for just the number of users and each 

of the transmission data processing sections 1804-1 to 
1804-n carries out processing on transmission data 
transmitted to one user. 

Data amount measuring section 1801 measures the 

15 amount of data for transmission data and outputs 
measurement results to new data used channel 
determination section 1802. Data amount measuring 
section 1801 measures the amount of data before starting 
data transmission in order to simplify control. Data is 

20 then transmitted using the same channel until 
transmission is complete . Data amount measuring section 
1801 notifies communication terminal apparatus of 
measurement results before starting transmission. 

New data used channel determination section 1802 

25 then compares measurement results inputted by data amount 
measuring section 1801 and a threshold value and selects 
a channel for use. Namely, if the measurement results 
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are greater than or equal to the threshold value, new 
data used channel determination section 1802 selects a 
data channel allocated to subcarriers of good reception 
quality using frequency scheduling and outputs this to 
5 coding section 109 as data for transmission data sequence 
1 . If the measurement results are less than the threshold 
value, new data used channel determination section 1802 
selects a data channel allocated to preassigned 
subcarriers and outputs to coding section 110 as data 

10 for transmission data sequence 2. 

Retransmission data used channel determination 
section 1803 determines whether transmission data 
inputted by modulating section 113 and modulating section 
114 is new data or retransmitted data. In the case of 

15 new data, the data is sent as is to channel allocation 
section 115 and channel allocation section 116. In the 
case of retransmitted data, this data is outputted only 
to channel allocation section 116 as data for transmission 
data sequence 2 as a result of allocation to preassigned 

20 subcarriers. 

Channel allocation section 115 allocates new data 
inputted by retransmitted data used channel determination 
section 1803 to subcarriers based on subcarrier 
information inputted by control section 108 and outputs 

25 this to I F FT section 117. Channel allocation section 115 
allocates the new data to subcarriers of superior 
reception quality. 
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Channel allocation section 116 allocates new data 
or retransmitted data inputted by retransmitted data used 
channel determination section 1803 to subcarriers based 
on subcarrier information inputted by control section 
5 108 and outputs this to IFFT section 117. Channel 
allocation section 116 allocates the new data or 
retransmitted data to preassigned subcarriers. 

Next, a description is given of the operation of 
wireless communication apparatus 1800 using FIG. 20. 
10 FIG. 20 is a flowchart showing the operation of wireless 
communication apparatus 1800. 

First, data amount measuring section 1801 measures 
the amount of data (step ST1901) . 

Next, new data used channel determination section 
15 1802 compares the measured amount of new data and a 
threshold value and determines whether or not the amount 
of data for the new data is greater than or equal to the 
threshold value (step ST1902). 

In the event that the amount of new data is greater 
20 than or equal to a threshold value, new data used channel 
determination section 1802 determines allocation of new 
data to subcarriers of superior reception quality (step 
ST1903) . 

On the other hand, in the event that the amount of 
25 new data is less than the threshold value, new data used 
channel determination section 1802 determines allocation 
of new data to preassigned subcarriers (fixed allocation) 
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(step ST1904) . 

Next, retransmitted data used channel determination 
section 1803 determines whether or not input data is 
retransmitted data (step ST1905). 

In the event that retransmitted data is not inputted, 
retransmitted data used channel determination section 
1803 outputs the data as is (step ST1906) . As a result, 
at channel allocation section 115 and channel allocation 
section 116, the new data is allocated to channels 
determined at new data used channel determination section 
18 02 . 

On the other hand, in the event that retransmitted 
data is inputted, retransmitted data used channel 
determination section 1803 determines allocation of the 
retransmitted data to preassigned subcarriers (fixed 
allocation) (step ST1907). 

Next, wireless communication apparatus 1800 
transmits the new data or retransmitted data allocated 
to subcarriers (step ST1908) . With the exception of data 
where new data for which the amount of data is greater 
than or equal to a threshold value being allocated to 
subcarrier blocks and data where the amount of data is 
less than a threshold value being allocated to subcarriers 
determined in advance, the method of allocating new data 
or retransmitted data to each subcarrier is the same as 
for FIG. 4 and FIG. 5 and is therefore not described. 

According to the seventh embodiment, in addition 
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to the effects of the first and second embodiments, 
retransmitted data is always allocated to preassigned 
subcarriers and a fixed rate capable of decoding 
subcarriers retransmitted data is allocated to without 
5 errors is applied. It is therefore possible to prevent 
retransmitted data from being subjected to adaptive 
modulation using an erroneous modulation scheme thus 
causing transmission efficiency to deteriorate with 
repeated retransmissions. Namely, because 

10 retransmitted data is transmitted when transmission data 
for the previous time was incorrect, in the event that 
retransmission is requested, the case that the 
transmission did not proceed correctly using frequency 
scheduling and adaptive modulation as a result of CQI 

15 estimation errors etc. at the time of the previous 
transmission is to be considered, with there being the 
possibility that errors may occur at the time of 
retransmission for the same reasons. The allocation of 
preassigned subcarriers at the time of retransmission 

20 is therefore also effective for this with regards to this 
in preventing falling of transmission rate due to repeated 
retransmissions . 

According to the seventh embodiment, it is possible 
to obtain a frequency diversity effect by allocating 

25 retransmitted data to preassigned subcarriers spread over 
the whole of the communication frequency band. It is 
therefore possible to suppress the effects of fading 
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fluctuation with respect to retransmitted data to a 
minimum and prevent deterioration of transmission rate 
due to repeated retransmissions. 

In the seventh embodiment, retransmitted data is 
5 allocated to preassigned subcarriers but this is by no 
means limiting, and allocation of retransmitted data with 
a predetermined number or more retransmission to 
preassigned subcarriers is also possible. 

10 (Eighth Embodiment) 

In this embodiment, in the configuration for the 
wireless communication apparatus and wireless terminal 
apparatus of the first to seventh embodiments, 
communication terminal apparatus allocated subcarriers 

15 by frequency scheduling only generates CQI 1 s for a number 
of subcarriers designated by an upper layer station 
apparatus of communication terminal apparatus such as 
control station apparatus etc. , and reports these to base 
station apparatus. 

20 According to this embodiment, the amount of control 

information transmitted by f r equency- s cheduled 
communication terminal apparatus can be made extremely 
small. The transmission rate can then be further improved 
by making the amount of control information for the whole 

25 of the communication terminal apparatus communicating 
with the base station apparatus small. 

In the first to seventh embodiments and other 
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embodiments, just one of either frequency multiplexing 
or time-dividing multiplexing is used but this is by no 
means limiting, and a combination of frequency 
multiplexing and time multiplexing is possible as a 
5 multiplexing method for users of a multicarrier 
transmission method. In this case, in the first 
embodiment to third embodiment, a time slot for 
transmitting transmission data sequence 1 that has been 
subjected to frequency scheduling and a time slot for 

10 transmitting transmission data sequence 2 that has not 
been subjected to frequency scheduling are decided in 
advance. The wireless communication apparatus then 
allocates time slots to the transmission data according 
to properties of the transmission data sequence and the 

15 propagation path environment. As a result of doing this, 
it is merely necessary to change time slot allocation 
when adaptively changing the respective number of 
channels and amount of data transmitted by the respective 
channels, and straightforward control can therefore be 

20 achieved. Further, data allocated to subcarriers of 
superior reception quality as a result of frequency 
scheduling and data allocated to subcarriers determined 
in advance is not limited to the data of the first to 
seventh embodiments and further embodiment, and 

25 application is possible to arbitrary data provided 
frequency scheduling and adaptive modulation results can 
be obtained. 
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The wireless communication apparatus of the first 
to seventh embodiments and other embodiment may also be 
applied to base station apparatus. 

5 (Ninth Embodiment) 

The wireless communication apparatus of this 
embodiment is such that a movement speed estimation 
section for estimating movement speed of a communicating 
party from a received signal is provided for the 

10 configuration of the third embodiment. The subcarrier 
allocation section then allocates first data transmitted 
to a communicating party of a movement speed estimated 
by the movement speed estimation section of greater than 
or equal to a preassigned threshold value to subcarriers 

15 selected by scheduling, second data transmitted to a 
communicating party of a movement speed estimated by the 
movement speed estimation section of less than the 
preassigned threshold value to preassigned subcarriers. 

In the subcarrier allocation method of this 

20 embodiment, a step of estimating movement speed of a 
communicating party from a received signal is provided 
in the method of the third embodiment. First data to be 
transmitted to a communicating party of an estimated 
movement speed of greater than or equal to a predetermined 

25 threshold value is then allocated to subcarriers selected 
by scheduling, second data to be transmitted to a 
communicating party of an estimated movement speed of 
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less than the predetermined threshold value is allocated 
to preassigned subcarriers. Therefore, according to 
this embodiment, for example, data transmitted to 
communication terminal apparatus of a large movement 
speed is allocated to subcarriers of superior quality 
by scheduling. This means that deterioration in 
reception quality due to fading fluctuation can be kept 
to a minimum. Further, data to be transmitted to 
communication terminal apparatus of a small movement 
speed is allocated to a plurality of subcarriers 
determined in advance. It is therefore possible to make 
signal processing high-speed because scheduling is not 
necessary . 

(Tenth Embodiment ) 

With wireless communication apparatus of this 
embodiment, in the configuration of the first embodiment, 
the subcarrier allocation section allocates second data 
to a plurality of subcarriers at predetermined frequency 
intervals within the communication frequency band width. 

Further, with the subcarrier allocation method of 
this embodiment, in the first embodiment, second data 
is allocated to a plurality of subcarriers at 
predetermined frequency intervals within the 
communication frequency band width. 

According to this embodiment, second data is 
allocated spread over a plurality of subcarriers spanning 
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the whole of the communication frequency band width. It 
is therefore possible to demodulate second data without 
error even in cases where a situation where deterioration 
of quality due to fading fluctuation etc. continues for 
5 a long time by obtaining frequency diversity effect. 

(Eleventh Embodiment ) 

With a wireless communication apparatus of this 
embodiment, in the configuration of the first embodiment, 

10 a subcarrier allocation section holds a reference table 
storing modulation scheme information correlating 
reception quality information and a modulation scheme. 
The modulation scheme is then selected for each subcarrier 
using reception quality information for the communicating 

15 party, and first data is allocated to subcarriers using 
scheduling in such a manner that the required transmission 
rate for each communicating party is satisfied using 
required transmission rate information. Further, with 
the method of allocating subcarriers of the present 

20 invention, in the method of the first embodiment, 
reception quality information for a communicating party 
is employed, and a modulation scheme is selected for each 
subcarrier by referring to modulation scheme information 
associating the reception quality information and the 

25 modulation scheme. First data is then allocated to 
subcarriers by scheduling in such a manner that required 
transmission rate for each communicating party is 
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satisfied using the required transmission rate 
information . 

Therefore, according to this embodiment, 
straightforward processing for scheduling can be carried 
5 out simply by referring to a reference table and scheduling 
is performed in such a manner as to satisfy a required 
transmission rate. It is therefore possible to receive 
data of superior quality at each communication terminal 
apparatus . 

10 Each function block employed in the description of 

each of the aforementioned embodiments may typically be 
implemented as an LSI constituted by an integrated circuit. 
These may be individual chips or partially or totally 
contained on a single chip. 

15 "LSI" is adopted here but this may also be referred 

to as "IC", "system LSI", "super LSI", or "ultra LSI" 
depending on differing extents of integration. 

Further, the method of circuit integration is not 
limited to LSI 1 s, and implementation using dedicated 

20 circuitry or general purpose processors is also possible. 
After LSI manufacture, utilization of an FPGA (Field 
Programmable Gate Array) or a reconf igurable processor 
where connections and settings of circuit cells within 
an LSI can be reconfigured is also possible. 

25 Further, if integrated circuit technology comes out 

to replace LSI ' s as a result of the advancement of 
semiconductor technology or a derivative other technology, 



66 



2F04149-PCT 

it is naturally also possible to carry out function block 
integration using this technology. Application in 
biotechnology is also possible. 

This specification is based on Japanese patent 
application No . 2 0 0 3 - 2 9 5 9 7 1 , filed on August 20th, 2003, 
the entire content of which is expressly incorporated 
herein by reference. 

Industrial Applicability 

The wireless communication apparatus and subcarrier 
allocation method of the present invention is capable 
of improving transmission rate by selecting data to be 
subjected to frequency scheduling according to data type, 
is effective in achieving high-speed signal processing, 
and is useful in allocating subcarriers . 
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